Rod-shaped bacteria usually grow in length and place their FtsZ ring and division site at midcell, perpendicular to their long axis [1, 2] . Here, we provide morphometric and immunocytochemical evidence that a nematode-associated gammaproteobacterium [3, 4] grows in width, sets a constricting FtsZ ring parallel to its long axis, and divides longitudinally by default. Remarkably, the newly described FtsZ ring appears to be not only 90° shifted with respect to model rods, but also elliptical and discontinuous. This reveals an unexpected versatility of the gammaproteobacterial cytokinetic machinery.
On the basis of electron microscopy analysis, Polz et al. [3] provided the first evidence that the gammaproteobacterium attached to the surface of the marine nematode Laxus oneistus grows in width and divides longitudinally. They also hypothesized that this ectosymbiont does so in order to relay host attachment to both its daughter cells. Here, we extend this seminal ultrastructural analysis [3] and provide experimental evidence that FtsZbased symmetrical longitudinal fission is the default reproductive strategy adopted by the ectosymbiont. This rod-shaped bacterium has neither been isolated, nor found free-living in the environment. Its cells adhere to the nematode surface with one of their poles and form a monoculture of laterally packed, upright rods [3] . A C-type lectin secreted onto the cuticle by the nematode mediates ectosymbiont attachment, as well as ectosymbiont-ectosymbiont aggregation [5, 6] .
involves both the membrane and a peptidoglycan layer (sacculus), and terminates with a deeply constricted cell.
In the model gammaproteobacterium Escherichia coli, the tubulin homolog FtsZ is essential for transverse fission [1, 7] . After self-assembling into a membrane-associated ring positioned at midcell, the FtsZ ring starts to constrict at the leading edge of the inner cell membrane, which results in cytokinesis. The product of the ectosymbiont ftsZ gene, identified in a genome draft and validated by PCR, is 59% identical and 72% similar to E. coli K12 ftsZ. In accordance with the 16S rRNA gene-based phylogeny [8] , the ectosymbiont FtsZ protein clusters with proteins from basal Gammaproteobacteria of the family Chromatiaceae ( Figure S2A ). We examined ectosymbiont FtsZ expression by probing membraneimmobilized protein extracts with a monoclonal anti-FtsZ antibody and we specifically detected a single protein of the apparent molecular weight expected for the FtsZ monomer (~40 kDa; Figure S2B ). In immunostained ectosymbiont cells that did not display any sign of septation, FtsZ fluorescence concentrates at one pole ( Figure 1C ). In cells that have just initiated division, as indicated by slight polar indentations ( Figure  1D ), FtsZ appears as an elliptical ring that constricts along with the cell envelope as its ingression proceeds ( Figure 1E,F) . Remarkably, FtsZ fluorescence does not appear homogenous throughout the elliptical ring, and gaps can be detected in 3D reconstructions (Movie S1). The FtsZ ellipse is reduced to a ring ( Figure 1G ) and to a dot in maximally constricted cells i.e. immediately before separation of the daughter cells ( Figure 1H ). We conclude that, despite the 90° shift in division plane orientation with respect to model rod-shaped bacteria, an FtsZ-based constricting ring is longitudinally positioned in dividing cells. We recorded the FtsZ fluorescence of 2,358 immunolabelled ectosymbiont cells and we could observe an increase in FtsZ fluorescence in the center of the long axis as the cells widen ( Figure  1I) . Moreover, the thinner cells appear less fluorescent than the thicker cells, suggesting that the increase in FtsZ fluorescence is not solely due to a shift of FtsZ signal from the periphery to the center of the long axis, but also to an increase in its concentration. We conclude that FtsZ longitudinal positioning invariably follows growth in width and that longitudinal fission is the ectosymbiont's default reproduction mode.
FtsZ ring positioning in Gammaprotebacteria depends on the periodic and MinE-driven oscillation of MinC and MinD along the long axis of the cell [1, 2] . We identified the minCDE genes in our ectosymbiont genome draft and, as in the case of FtsZ, the MinCDE proteins phylogenetically cluster together with those of the Chromatiaceae (data not shown). The ectosymbiont gene repertoire suggests that MinCDE-based spatial regulation of the FtsZ ring may potentially mediate either transverse or longitudinal fission.
From a cell biological point of view, default longitudinal positioning of a constricting FtsZ ring reveals an unsuspected plasticity of the mechanisms underlying gammaproteobacterial growth and division. In particular, the ectosymbiont FtsZ ring appears to be not only 90° shifted with respect to model rod-shaped bacteria, but elliptical and discontinuous.
From a symbiosis-centered perspective, it is intriguing to speculate that ectosymbiont longitudinal fission may be induced by signals produced by the nematode host, similarly to host-induced cytokinesis inhibition in insect and plant endosymbionts [9, 10] . The editors of Current Biology welcome correspondence on any article in the journal, but reserve the right to reduce the length of any letter to be published. All Correspondence containing data or scientific argument will be refereed. Queries about articles for consideration in this format should be sent by e-mail to cbiol@current-biology.com
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